ne of the main components of prenatal care is to assess fetal development using several parameters. Evaluation of fetal growth relies mainly on sonographic biometric measurements of the fetus and estimation of percentile values of these measurements. 1, 2 When the percentile values fall below the critical levels, a "small fetus" is suspected and a detailed further examination of the pregnancy with the help of Doppler modality comes into question. 3 In our national antenatal care practice, the otherwise healthy pregnant women are invited to routine monthly visits. 4 In this surveillance model, the 36 th week's gestation serves as the critical stage for checking the fetal growth.
Small for gestational age (SGA) fetus and fetal growth restriction (FGR) are two radically different terms that are commonly used interchangeably. 3 Based on their main concepts, the clinician uses the term "FGR" when there Diagnostic and Prognostic Power of the First Biometric Measurements and Doppler Examination in Fetal Growth Restriction A AB BS S T TR RA AC CT T O Ob bj je ec ct ti iv ve e: : Evaluation of fetal growth constitutes a core component of prenatal care. However, the limited accuracy of the sonographic examination complicates this task. In the present study, we assessed the diagnostic and prognostic power of the first biometric measurements and the three arterial Doppler indices in cases with suspected fetal growth restriction (FGR). M Ma at te er ri ia al l a an nd d M Me et th ho od ds s: : A retrospective, cross-sectional study was conducted between August 2016 and January 2019. Data on suspected FGR cases were obtained from consultations. Three biometric measurements, namely abdominal circumference (AC), estimated fetal weight (EFW), and femur length (FL); three arterial Doppler indices (umbilical, uterine, and middle cerebral) and one combinatory index; the cerebroplacental ratio (CPR) were analyzed to predict cases with neonatal birth weight (NBW) <10 th centile. R Re es su ul lt ts s: : In a sample of 352 pregnancies diagnosed as FGR, 246 (69.9%) cases reported NBW <10 th centile (true positives). The AC <3 rd centile had the highest sensitivity (81.9%), whereas EFW <3 rd centile had the highest specificity (83.2%). For each biometric measurement, the addition of any Doppler index resulted in decreased sensitivity but increased specificity. The frequency of cases with at least one Doppler abnormality was significantly higher in true-positive cases than in false-positive cases (36.9% vs. 22.6%, respectively; p=0.008). In cases with late-onset FGR, CPR <5 th centile was associated with an increased risk of admission to neonatal intensive care unit (NICU) (odds ratio [OR]: 6.42; 95% confidence interval [CI]: 2.24-18.40; p=0.001). C Co on nc cl lu us si io on n: : A high sensitivity was associated with the first biometric measurements for detecting FGR. The CPR < 5th centile could be useful in predicting cesarean delivery for fetal distress and NICU admissions in cases with late-onset FGR.
K Ke ey yw wo or rd ds s: : Cerebroplacental ratio; fetal growth restriction; fetal distress; management of pregnancy; small for gestational age is a severe restriction and/or a manifestation of Doppler evidence of placental insufficiency and prefers to use the term "SGA" when the restriction is moderate (between 3 rd and 10 th centiles) or when no Doppler abnormalities are found. 3, 5 The Doppler evaluation of three arterial spaces (umbilical, uterine, and middle cerebral) and one combination index, and the cerebroplacental ratio (CPR) are accepted as the standard for investigating a small fetus. 3, 5 Although FGR should be viewed as a process rather than as a point event and the diagnosis should be on the basis of serial ultrasound evaluations, the first biometric and Doppler examination is critical both as the first step to the definitive diagnosis and in scheduling the pregnancy follow-up. 2 In the present study, we present the hypothesis that the percentile values of three biometric measurements, namely, abdominal circumference (AC), estimated the fetal weight (EFW), and femur length (FL), have a high correlation with the neonatal birth weight (NBW). The second hypothesis was that as the Doppler evaluation reflects the hemodynamic status of the fetus, adding one of the three arterial Doppler indices (umbilical, uterine, or middle cerebral) or one combination index, CPR could be used to increase the specificity of FGR diagnosis (selecting the actual FGR cases) and could be useful in predicting the distress-prone fetuses and neonatal intensive care unit (NICU) admissions.
MATERIAL AND METHODS
This cross-sectional study was conducted using the data obtained from the consultations for FGR suspicion at the Buca Maternity Hospital, Turkey, during the period from August 2016 to January 2019. Only cases that were referred for FGR, small AC, BPD, and FL discrepancy or SGA were included in the sample.
The inclusion criteria were singleton pregnancies that were above the 24 th weeks of gestation at first examination, confirmation of the SGA/FGR by the perinatologist, complete set of measurements of fetal biometry and the three arterial Doppler indices, and complete information on the delivery and the newborn outcomes. The exclusion criteria were any serologic or sonographic sign of infectious etiology, placenta previa, single umbilical artery, FGR with comorbidities (gestational diabetes mellitus and preeclampsia at the time of examination), maternal systemic diseases (chronic hypertension, type 1 diabetes mellitus, and autoimmune disorders), incomplete information on the studied variables, and chromosomal and structural anomalies.
During the study period, a total of 498 pregnant women were referred for confirmation and further evaluation of FGR. Of these, 146 pregnancies were excluded for various reasons: in 92 cases (63.0%), true gestational age could not be estimated (not remembering the last menstrual date and not having a documentation of cranium-rump length (CRL) measurement); 22 cases (15.1%) were complicated with gestational diabetes mellitus (regulated with diet or insulin); 9 cases (6.2%) were diagnosed or suspected with rupture of the membrane at examination; in 8 cases (5.5%), delivery occurred at other hospitals without available outcomes; 5 (3.4%) fetuses had various signs of chromosomal or syndromic genetic disorders; 3 cases (2.1%) reported suspicious viral serologies; 3 (2.1%) pregnancies were associated with maternal arterial hypertension at diagnosis; in 2 cases (1.4%), the fetal head was engaged deeply at the pelvis preventing middle cerebral artery (MCA) measurements; and 2 cases (1.4%) had placenta previa.
All examinations were performed by a perinatology specialist (S.K.) and stored on the ultrasound machine's hard drive. All measurements were performed using a Samsung SonoAce R7 (Samsung Medison; Seoul, South Korea) ultrasound machine.
To analyze the degree of growth pathology for fetal size parameters, a formula transforming the measurements in days to a percent deviation (%DV) was applied. This %Dev approach was used for statistical analysis and interpretation of these size parameters as a measure of growth potential realization at a time point by quantifying the growth pathology. 6 %Dev = measured parameter-predicted parameter × 100 6 predicted parameter)
The arterial Doppler measurement techniques were the same as described by the ISUOG guidelines. 7 The pulsatility index (PI) was selected for statistical analysis owing to its wide preference in the related literature. 5, 7, 8 The percentiles of arterial measurements were calculated according to the widely accepted nomogram reference studies: the nomogram presented by Gomez et al. was used for mean uterine artery (Ut A) PI, the reference ranges of Acharya et al. were used for umbilical artery (UA) PI, and the study of Ebbing et al. was used for the MCA PI and the CPR. [9] [10] [11] The FGR was defined as EFW <10 th centile based on the ultrasonographic measurements of fetal biparietal diameter (BPD), head circumference (HC), AC, and femur length (FL) (Hadlock-2) or AC <10 th centile with an accompanying Doppler abnormality. 8, 12, 13 The 32 nd week of gestation served as the cut-off point for the classification of early-versus late-onset FGR. 13 The neonatal birth weight (NBW) was categorized according to the gestational age during delivery and the gender of the newborn.
The clinical decisions on the FGR-diagnosed pregnancies were made based on two widely accepted follow-up models-the predictable progression approach described by Turan et al. and the gestational age at diagnosis (GAAD)-based followup model described by Figueras et al., along with individual case characteristics, the NICU facilities of the institution, and when required the preferences of the couples. 3, 14 The study was approved by the Health Sciences University Tepecik Training and Education Hospital Clinical Trials Ethical Committee (approval number: 2019/2-16, decision date: 13/02/2019). The study was conducted in accordance with the ethical principles of the Helsinki declaration.
STATISTICAL ANALYSIS
The results were presented as the mean±standard deviation for normally distributed variables, as the median (range) for non-normally distributed vari-ables and as frequencies for categorical variables. Student's t-test was used to compare the independent group means, and a chi-square test was used to compare the categorical variables. For non-normally distributed variables and ordinal variables, comparisons were performed using the Kruskal-Wallis test and Dunn correction, and the Mann-Whitney U test was performed to test the significance of pairwise differences to adjust for multiple comparisons. Frequencies were compared between the groups with chi-square analysis (when two groups were tested) and with multi-box chisquare analysis (when four groups were tested). To determine the predictors of follow-up time, a linear regression analysis was first conducted, followed by multiple linear regression to study a predictive model. The Cox regression analysis requires a censored variable to be conducted. The censored variable was selected as "delivery during the first seven days" status to assess the power of the clinical and Doppler parameters as predictors of the follow-up time variable in the NBW <10 th centile group. Data were analyzed using the SPSS software (version 22; Chicago, Illinois, USA). A p-value less than 0.05 was considered statistically significant.
RESULTS

STUDY GROUP
A sample of 352 pregnancies was analyzed. The median maternal age was 26 years (17-45 years) and the median GAAD was 36 weeks (w) four days (d) (25w3d-42w0d) in the cohort. The number and frequencies of the nulliparous and parous women were 165 (46.9%) and 187 (53.1%), respectively. The median EFW at first biometry was 2200 (700-3050) grams. Of all pregnancies, 64 (18.2%) women were active smokers. Fetal gender at sonographic examination was noted as 190 (53.9%) females, 160 (45.5%) males, and 2 (0.6%) ambiguous genitalia. These observations were confirmed postnatally. Oligohydramnios was detected in 71 cases (20.2%) at first examination.
The number and frequency of the pregnancies with an NBW <10 th centile was 246 (69.9%), and 106 (30.1%) pregnancies had an NBW ≥10 th centile ( Table 1) . The percentile distribution of cases with NBW ≥10 th centile was as followed: 75 cases (70.8%) were from 10 to 20 th centiles, 27 cases (25.4%) were from 21 to 50 th centiles, and 4 cases (3.8%) were from 51 to 99 th centiles.
The NBW <10 th centile cases were divided into four categories according to their GAAD: <30 weeks, 30w1d-33w6d, 34w0d-36w6d, and ≥37 th weeks. The main characteristics of these categories are presented in Table 2 .
The diagnostic accuracy was the highest in cases with early-onset FGR: 14/17 (82.3%) of cases that were consulted at or before 30 weeks' gestation were <10 th centile at birth. The remaining three cases were at the border of the SGA cut-off level: 11, 13, and 16%.
Preeclampsia was diagnosed in 5/246 (2.03%) women; 2 cases were in the <30 week GAAD group, and the remaining three cases were in the late-onset FGR group. Two cases (0.8%) of placental abruption were observed in the NBW <10 th centile group; both women were smokers.
The only surveyed postnatal death (1/246; 0.4%) occurred in the 6th month in a case from 30w1d-33w6d GAAD category. No case of intrauterine fetal death was reported in the study group.
In the SGA group, the smoking habit was associated with increased risk of cesarean delivery for fetal distress indication (OR: 3.0; 95% CI: 1.07-8.37; p=0.033).
Oligohydramnios at the diagnosis was found to be a risk factor for NICU admission in the SGA group (OR: 5.4; 95% CI: 1.82-15.97; p=0.003).
ANALYSIS OF BIOMETRIC MEASUREMENTS
The frequency of cases presented with AC value of <3 rd centile was higher in the NBW <10 th centile group: 80.9% vs. 57.3% (p<0.0001). The frequency of cases presented with FL value of <3 rd centile was higher in the NBW <10 th centile group: 51.8% vs. 18.2% (p<0.0001). The AC <3 rd centile reported the highest sensitivity (81.9%) for the diagnosis of NBW <10 th centile, whereas EFW <3 rd centile reported the highest specificity (83.2%). The highest specificity (100%) and PPV (100%) were obtained with the combination of FL <3 rd centile and UA PI >95 th centile. None of the cases with FL <3 rd centile and UA PI >95 th centile combination (n=36) were above the 10 th centile at birth. While reaching a high specificity (92.2%) and PPV (87.8%), the combination of EFW <3 rd centile and UA >95 th centile resulted in a false-negative diagnosis in 143 (58.1%) cases. At the time of diagnosis, either the EFW was above the 3 rd centile or the UA PI was not above the 95 th centile in 58.1% of NBW <10 th centile cases ( Table 3) .
None of the cases with EFW <3 rd centile and mean UtA PI >95 th centile was above the 10 th centile at delivery, indicating a 100% specificity, and 103 (29.2%) cases with EFW >3 rd centile and/or mean UtA PI <95 th centile were above the 10th centile at delivery.
For each biometric measurement, addition of any Doppler indices resulted in decreased sensitivity but increased specificity (Table 3 ).
In the FGR group, the frequency of cases with FL <5 th centile was not significantly higher in the smoking pregnant women than in non-smokers: 48.8% vs. 38.9% (p=0.228).
The cranial size parameters, i.e., BPD and HC% deviations were significantly higher in female fetuses than in the male fetuses: -6.6 (-20, +12)% vs. 
ANALYSIS OF DOPPLER INDICES
The number and frequency of cases with at least one Doppler abnormality were significantly higher in true-positive cases (NBW <10 th centile) than in false-positive cases (NBW ≥10 th centile): 91 (36.9%) vs. 24 (22.6%), respectively; p=0.008 (Table 1 ).
In the <30w GAAD group, CPR <5 th centile was detected in two cases (14.3%; Table 2 ). In the 30w1d-33w6d GAAD category, the median followup was significantly lower in cases presented with MCA <5 th centile than in cases with MCA ≥5 th centile at first examination; 4 (3-30) days vs. 37 (11-53) days; (p=0.003).
In the 34w0d-36w6d GAAD category, Doppler findings suggested that six cases (5.7%) required emergency cesarean delivery for asphyxia ( gestational age category, the median CPR was not significantly different between true-positive and false-positive cases (1.89 vs. 1.97; p=0.068). The frequency of the cases presented with MCA <5 th centile was higher in the NBW <10 th centile group; 21% vs. 8.8% (p=0.014).
In the ≥37 th week GAAD group, 1 (1.1%) of the cases required emergency cesarean delivery for AEDF (Table 1 ) and labor was induced in 33 cases (35.9%) on the basis of findings at diagnosis. The number and ratio of cases that required NICU admission were higher in the group induced to labor than in the follow-up group: 6/33 (66.6%) vs. 2/58 (3.4%) (p=0.031). The median NBW was higher in the group with induced labor than in the followup group: 2495 grams (1980-3000) vs. 2120 (2015-3050) (p<0.0001).
When we look at the NBW <10 th centile group, the mean CPR value was higher in the vaginal delivery group than in the cesarean delivery for fetal distress indication group (1.99±0.71 vs. 1.54±0.63; p=0.009). The mean UA PI was also higher in cases that required cesarean delivery for fetal distress than in cases that underwent vaginal delivery (1.13±0.44 vs. 0.95±0.17; p=0.019). The difference between the mean UA PI could not reach a statistical significance (1.01±0.40 vs. 0.82±0.31; p=0.068).
The frequency of FGR cases presented with UA PI >95 th centile was higher in the early-onset FGR group than in the late-onset FGR group (46.8% vs. 28.9%, p=0.041). When we divided the FGR cases as <37 weeks' gestation and ≥37 th week at diagnosis, the frequencies of cases with UA PI >95 th centile were not significantly different (35.1% vs. 25.0%; p=0.099).
The frequencies of FGR cases presented with MCA <5 th centile were not significantly different between the early-and late-onset cases (20.2% vs. 15.8%; p=0.314). The frequencies of cases presented with MCA <5 th centile were not significantly different between the cases diagnosed before and after the 37 th gestational weeks (18.5% vs. 20.1%; p=0.751).
One of the newborns with NBW ≥10 th centile required NICU admission. This case was 32w1d and CPR <5 th centile at the first examination and the indication for the cesarean delivery was fetal distress documented by cardiotocography (CTG). The other seven cases with NBW ≥10 th centile and CPR <5 th centile did not require NICU admission (Table 1) . A multiple linear regression model (R 2 =0.69) was used to identify independent predictors of the follow-up time in cases with NBW <10 th centile. The GAAD (Beta -, 737; p<0.0001), the mean UtA PI (Beta -, 307; p<0.0001), and MCA PI (Beta, 192; p<0.0001) were strong predictors of follow-up time. The EFW (Beta, 227; p=0.059) and UA PI (Beta -, 110; p=0.171) could not add to the multiple linear regression model.
The power of these clinical and Doppler parameters was assessed using the Cox regression analysis to predict the need for delivery during the first seven days. The GAAD (H: 1.05, 95% CI: 1.03-1.09; p<0.0001), the MCA PI <5 th centile (H: 0.29, 95% CI: 0.14-0.59, p=0.001), the mean UtA PI >95 th centile (H: 0.39, 95% CI: 0.19-0.79; p=0.009), and UA PI >95 th centile (H: 0.44, 95% CI: 0.21-0.96; p=0.039) were predictors of follow-up time censored by "delivery during the first seven days" status in the NBW <10 th centile group.
The mean UtA PI was significantly lower in pregnancies with female fetuses than in those with male fetuses: 0.76 (0.41-2.00) vs. 0.83 (0.46-2.10), respectively (p=0.043). The MCA PI was significantly higher in pregnancies with female fetuses than in those with male fetuses: 1.86 (0.81-3.56) vs. 1.70 (0.81-3.56), respectively (p=0.043).
DISCUSSION
The primary finding of the present study was that the first biometric measurements had a high sensitivity (69.9%) for detecting the fetuses that were NBW <10 th centile. The remaining "false positives" were at the border of the cut-off level; 70.8% of cases were between the 10 th and 20 th centiles. From another perspective, this simple finding emphasized the notion of FGR as a diagnosis of surveillance and the power of a single evaluation was limited both in diagnostic and prognostic accuracy. [1] [2] [3] In the cohort, the median GAAD was 36w4d (25w3d-42w0d). In our current national pregnancy care model, suspicion on the fetal growth appeared to emerge at around the 36 th week. The fetal growth velocity is non-monotonic and asynchro-nous with different acceleration periods for each biometric measurement. 15, 16 The AC has been reported to have two acceleration periods: first at 16 th week followed by in early third trimester (27-31 weeks) . 15 The velocity of long bones (including FL) continue to slow and EFW velocity continues to accelerate peaking at 35 weeks of gestation. 15 These growth rhythms explain the fact that small fetuses start to reveal themselves at 35 to 36 th weeks of gestation.
The AC measurement seemed to reflect an allor-none phenomenon. Of all the SGA fetuses, 80.9% were diagnosed with an AC <3 rd centile. This finding suggested that when the growth restriction reached a sonographically detectable level, the AC was already confined to its lower limits. Decreased liver size, reduced glycogen storage, and depleted adipose tissue in the abdominal region are the causes of the lower AC measurements in FGR cases and if the AC is within the normal range, the presence of FGR is unlikely. 5, 17 When the biometric measurements were evaluated in isolation, AC was the most sensitive (81.9%) parameter for detecting FGR (Table 3) ; this finding was in accordance with the related literature. 18, 19 The number and frequency of cases with at least one Doppler abnormality were significantly higher in true-positive cases than in false-positive cases ( Table 1 ). This finding indicated three important facts about fetal growth abnormalities. First, the true SGA/FGR cases presented more frequently with a Doppler abnormality and this characteristic could be used to schedule the surveillance. 7, 12 Second, the fetal growth abnormalities are a spectrum and a continuum rather than an all-or-none phenomenon. A significant number of false-positive cases in the present study were also "growth restricted" that "could not reach their biologic/genetic growth potential." Despite demonstrating some biometric and circulatory Doppler findings of being restricted, they did not fall below a cut-off (10 th centile). Moreover, this category presents a great challenge for Obstetrics and Perinatology because we have started to investigate the fetal growth velocity and subtle Doppler signs of impaired placental func-tion rather than waiting for a fall below a rigid cut-off to deal with a fetus as growth restricted. 20, 21 Third, as not all SGA/FGR cases presented with a Doppler abnormality at the time of diagnosis. Doppler findings could not be used to exclude a growth restriction or a relative placental insufficiency.
The PORTO study paved the way for and the Delphi procedure formalized the concept of using the Doppler indices as diagnostic criteria for FGR. 8, 13 If the biometric measurements were severely restricted (EFW >3 rd centile and/or AC >3 rd centile), they were accepted as sufficient findings; however, if the biometric measurements were not at this level, an additional Doppler index from one of the three arterial fields was required for the diagnosis of FGR. 3, 8, 13 In the present study, the addition of each arterial Doppler index increased the specificity and the PPV while reducing the sensitivity (Table 3) . Doppler findings at the first diagnostic examination should be used to schedule the following visit. In the absence of a Doppler abnormality, the second ultrasound examination was planned 2 weeks later in the 24 to 37th week as advised in the related literature. 3, 12, 14 Currently, CPR is one of the most debated research subjects of fetal growth surveillance. 22, 23 In the present study, CPR was a strong factor for improving the specificities of the biometric measurements (Table 3 ) and a powerful predictor of the follow-up time in FGR/SGA cases and NICU admissions (Table 4 ).
Adding the CPR <5 th centile finding to the EFW <3 rd centile measurement increased the sensitivity and PPV to a 100% level (Table 3 ). This fact is the main rationale for the current FGR followup models. 3, 5, 21, 23, 24 As biometric measurements are geometrical parameters, they could reflect only the volumetric structure of the fetus and could not discriminate between constitutional smallness-and placental insufficiency-related pathologic growth. As a combination Doppler index, CPR demonstrates the hemodynamic status of the fetus better than the UA PI or MCA PI alone and therefore has the potential to reveal the compensatory changes and enable the selection and close surveillance of fetuses with the actual risk of perinatal hypoxia even if the EFW >10 th centile. [23] [24] [25] [26] The CPR <5 th centile was associated with an increased risk of delivery indication during the first seven days (H: 0.17, 95% CI: 0.06-0.45; p<0.0001). In late-onset SGA/FGR fetuses a CPR <5 th centile was associated with an increased risk of NICU admission (OR: 6.42; 95% CI: 2.24-18.40; p=0.001).
The main problems associated with the clinical use of CPR are the reference ranges and the cutoff points to describe a positive finding. 5 Several definitions of abnormal CPR have been reported: ratio <1.00, ratio <1.08, <5 th centile for GA, and even multiple of median (MoM) <0.67. 5, 23 Considering the reference range of Ebbing et al. or Baschat et al., it was associated with a significantly different number of cases that were classified as positive or negative: 21.2% vs. 11.1% (p=0.005; Table 4 ). 11 In our study, one case with abnormal CPR and NBW ≥10 th centile required admission to NICU ( Table 1) . As it was associated with adverse perinatal outcomes, three national guidelines recommend delivery at 37 weeks when abnormal CPR/MCA findings were detected in cases with late-onset SGA. 20 With the growing literature on suboptimally grown fetuses (10 th -50 th centiles) and the high frequency of Doppler abnormalities in this group (Table 1) , this recommendation started an interesting discussion on whether suboptimally grown fetuses should also be screened for MCA/CPR abnormalities. 21, 25 FGR is the most common cause of intrapartum asphyxia and is one of the most prominent clinical concerns whether the small fetus would develop distress during labor. 5, 21 The frequency of fetal distress increased in cases with ≤36 h of follow-up than in cases with >36 h of follow-up (28.0% vs. 11.4%; p<0.0001). It was clear evidence for the sensitivity of Doppler evaluation for detecting impaired fetoplacental perfusion and distress-prone fetuses. Both sonographic findings (oligohydramnios and/or EFW <3 rd centile) and the Doppler findings (increased UA PI or the decreased CPR) guided the clinician to take a decision on whether to induce labor (Table 2) , resulting in ≤36 h followup time in 35.9% cases of ≥37 weeks' gestation.
Female and male fetuses react differently to placental insufficiency. 27, 28 The present study reports strong evidence of more successful cerebral redistribution in male fetuses. Although the corporeal (the AC and FL) %DV was not different between the two genders, those of the cranial size parameters (%DV BPD and HC) and the MCA PI were significantly higher in female fetuses. These findings are in accordance with those reported by Prior et al. who found reduced MCA indices in male fetuses and suggested that male fetuses utilized "centralization" more prominently than female fetuses. 28 Two main limitations of this research were the retrospective design and the single operator methodology. In biometry and Doppler, the AC and the MCA, respectively, are very delicate measurements. For this reason, intra-and inter-observer variabilities should be studied and the data should be corrected for these factors. A prospective design would enable the elimination of such confounding factors, thereby drawing stronger conclusions on this issue.
CONCLUSION
The present study demonstrated that in FGR-suspected pregnancies, a single biometric measurement had a high sensitivity for detecting cases with NBW <10 th centile. However, FGR is a diagnosis of surveillance; a suspect of FGR should be closely followed up in the light of the first Doppler findings obtained from three arterial fields. In FGR cases, the CPR <5 th centile finding could be useful in predicting fetal distress and NICU admission. S So ou ur rc ce e o of f F Fi in na an nc ce e During this study, no financial or spiritual support was received neither from any pharmaceutical company that has a direct connection with the research subject, nor from a company that provides or produces medical instruments and materials which may negatively affect the evaluation process of this study. C Co on nf fl li ic ct t o of f I In nt te er re es st t No conflicts of interest between the authors and / or family members of the scientific and medical committee members or members of the potential conflicts of interest, counseling, expertise, working conditions, share holding and similar situations in any firm.
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